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(57) [Abstract] (There is an amendment.) 

[Problem] Organic electroluminescent material charge 
which displays sharp light emission and organic 
electroluminescent element which usesthat are offered. 

[Means of Solution] Material for organic electrolumines 
cent element is metal derivative which is shown with 
Formula (1). 

Here n valence number of Me to display, Me is chosen fr 
om Zn , Al ,Be,Eu one kind , As for Ri , R2 as for one 
kind and R3 which are chosen fromthe H, CH3 ,0 CH3 
it is a 1 kind which is chosen from naphthylene and 
biphenylof divalent which adjacent carbon atom of core 
which does not possess thephenylene or substituent of 
divalent which adjacent carbon atom of core 
whichpossesses 1 or 3 of substituent which is shown 
with the- CH3 ,-NH2,-0 CH3 ,-COOH,-CN,-CHO in 
specified position has connected to N,0 respectively 
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[ftitf*#a>ffia3 [Claim(s)] 
[f»#«1l -«3£ [Claim 1] General Formula 

1 1 [Chemical Formula 1] 
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So organic electroluminescent material charge which des 
ignates that it is a metal derivative which is shownas 
feature. 

[Claim 2] General Formula 
[Chemical Formula 2] 



Me tt Zn , Al . Be , Eu d>Satfn*-« , 
Ri , R 2 \t H . CHs , OCHs 68tf , 
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voo /=\ 



CH3 s£)-COOH it \_}-' 



NH2 

\oo \op \oo \oo pCH3 
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CH3 



CH3 



\00 



So organic electroluminescent element which designates 
that metal derivative which is shown is usedfor 
luminescent layer as feature. 



[Description of the Invention] 
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[0003] 

»*«0*tti=j:y, #, est, », 



[0004] 



[0001] 

[Technological Field of Invention] This invention regard 
s novel material where light emission luminance is high 
with theespecially sharp in regard to organic 
electroluminescence (EL) material and organic 
electroluminescent element which uses that,and organic 
electroluminescent element which uses that 

[0002] 

[Prior Art] To pay attention to fluorescence efficiency w 
here organic compound is high, theresearch which 
utilizes organic compound as electroluminescent 
element to be known for a long time,the organic 
electroluminescent element which utilizes various 
organic compound, being announced and being 
proposedby literature and Patent etc. organic 
electroluminescent element etc which uses carbazole 
derivative for hole transport layer organic 
electroluminescent element which usesthe acetylacetone 
metal complex for luminescent layer this inventor in 
Japan Patent Application Hei 10-61705 number and in 
theJapan Patent Application Hei 10-63370 number and 
Japan Patent Application Hei 10-260328 number are 
proposed. 

[0003] 

[Problems to be Solved by the Invention] Aforementione 
d way from until recently various organic compound 
which is a light-emitting materialis proposed, element of 
various emission color of red, orange yellow , green 
and blue etc is offered by examination of molecular 
structure,, but thefact that actualization of element where 
light emission luminance is high with the sharp is desired 
is present state. 

[0004] 

[In order to solve problem means] In order to achieve thi 
s kind of object as for this inventor etc result ofthe 
diligent research, General Formula 
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It is something which so discovers fact that metal deriva 
tive which isshown displays sharp light emission, 
reaches to this invention. 

[0005] 

[Embodiment of Invention] As for organic EL material w 
hich relates to this invention aforementioned way 
theGeneral Formula 
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So to be a metal derivative which is shown, as exemplar 
y compound, 

[Chemical Formula 5] 
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[Chemical Formuli 




[Chemical Formula 7] 



[Chemical Formula 8] 



[Chemical Formula 9] 



[Chemical Formula 10] 



[Chemical Formula 1 1] 
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[0 0 0 6] *%W0)4tgLm&K<D-mVt!>t>Zn\ 



Ubi 3] 




Such as it is possible to illustrate, but metal derivative of 
this invention issomething which includes various 
compound, due to combination of theMe, Rl , R2 , R3 
in aforementioned General Formula is not something 
which is limited inthe especially aforementioned 
compound. 

[0006] Is a one example of metal derivative of this invent 
ion synthetic method of Zn derivative which 

[Chemical Formula 13] 



Reaction scheme is shown below so with compound wh 
ich is shown as example. 
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tj^ 2 NaNOa 



NOz 



NO2 



Hs 




NO2 n H 
CHs 





Zn(CHaCOO)a 
BtOH MeOH " 




[000 7] Z0)5L&£&L<ttftT$>t % £lT<Z)«fc 

(1) **\ 
Hb1 5] 



H3CN QCh 2 



[0007] When this reaction is described in detail, it becom 
es like below. 

(1) First, 

[Chemical Formula 15] 



1W$6N- HCI 500ml (HCI 3^10 1=* 

(2) mmtk* m&£s°c\z&i < > 



(3) Na N0 2 a q 2. 5 *)\,£fcT Z*£ & a 

(4) CtLfZcfcy, 



1 mole is made to melt in 6 N- HCI 500 ml (HCI 3 mo 
le). 

(2) After melting, liquid temperature is maintained at 5 

°C. 

(3) Na NO2 aq2.5 mole is made to drip. 

(4) Because of this, 
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OH 

[0009] (11) 
[Ib2 0] 




[Chemical Form 



You obtain. 

[0008] (5) You are obtained 
[Chemical Formula 17] 



In ice you keep. 
(6) And, 

[Chemical Formula 18] 



1 mole is made to melt in 2 N- NaOH 1 liter. 

(7) After melting, ice cooling it can point. 

(8) Aforementioned (7) is dripped to aforementioned (5). 

(9) It was obtained reaction product 
[Chemical Formula 19] 



Salting-out it can point. 

(10) And, it refines with conventional method. 
[0009] (11) Next, 
[Chemical Formula 20] 
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0. 1 *;U£ 2 N- N a O h^^l (ZjSSS £ -£3 0 

(12) 0. 0 6^ Znt&3fc£)SS0-f So 

(13) 7 0^C-ejD»«»L, ft«1b«JI«. 

(H) i&RaiiB-rs. 

(15) 3t»$«MC ncrattizu 2ti8A<±«r4c 

(16) *a*«yiSL, Hard- 
en) ftttft* f H5/WKP77> (THF) IZ» 

(18) Xg«BU hUT!/-JUB»«! 
[ft 2 1] 
Har - 





0.1 mole is made l^Nt in 2 N- NaOH 500 ml. 

(12) 0. 06 mole Zn powder is added. 

(13) Heat and stir it does with 70 °C, looks at color cha 
nge. 

(14) Filtering while hot it does. 

(15) With rare HC1 it designates filtrate as acidity, it verif 
iesthat precipitation occurs. 

(16) It repeats filtration and water wash, refines. 

(17) After drying, it makes tetrahydrofiiran (THF) melt, 
repeatedly it refines theprecipitation with hexane. In 
this case, it can also use benzene in place of THF. 

(18) Vacuum drying it does, triazole derivative 
[Chemical Formula 21] 



[OOlO] (19) ft6tifchiJ7!/-Jl4HMt (1 
8) $x?A,7fl,3-j|, (EtOH) \Z&®ZVZ> 0 



You obtain. 

[0010] (19) Triazole derivative (18) which is obtained is 
made to melt in ethyl alcohol (EtOH). 



(20) R|Sfi [Zn (CH 3 COO) 2 ] £**JP7 

;io-;u (Mo oh) dMi ffl, co>i§£, 

l^p *fc % mO)&m (A I , Eu. Be) S&g{*<&£ 



(21) «G (1 9) 6>a*IUIE (2 0) *?ST*1± 



(20) Zinc acetate [Zn (CH3 COO)2] is made to melt in m 
ethyl alcohol (MeOH). Furthermore, in this case, 
replacing to zinc acetate, it is possible touse zinc 
chloride and zinc sulfate. In addition, hydrate of these 
metal salt is used at time of thesynthesis of other metal 
(Al ,Eu,Be) derivative. 

(21) To make aforementioned (20) .in liquid of afore 
mentioned(19), make precipitation form, filtering and 
washing over again theobject compound 
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[00 12] CC-C*«EL«*ICOOTSS-r5t, 
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It can obtain. 

[001 1] Concerning synthesis of aforementioned other ex 
ample compoundrespectively starting material compound 
just differs, can synthesize with almostsimilar synthesis 
route. 

[0012] You inscribe here concerning organic electrolumi 
nescent elemei$ with, electroluminescent element 
which usesthe organic substance generally is formed 
from counterelectrode of pair which putbetween 
luminescent layer and said layer as most simple structure. 
As for light emission, when electric field imprinting is 
done between both electrodes,the electron is filled from 
cathode side, positive hole is filled from the anode, 
furthermore, this electron positive hole and 
recombination does in theluminescent layer, it is a 
phenomenon which discharges energy occasion where 
the energy level returns to valence electron band from 
conduction band as light. From until recently, organic 
fluorescent pigment is designated as luminescent layer, 
organic charge transport compoundand various 
electroluminescent element such as element which 
possesses bilayer structure whichthe laminate is done 
and element which designates polymer as thelight- 
emitting material are reported. When relatively simple 
ones are stated as general structure of organic 
electroluminescent element whichtoday is known it 
becomes like Figure 1, has become layered structure of 
the cathode , luminescent layer , organic positive hole 
transport layer , anode and substrate, in addition 
asother example also example which becomes layered 
structure of cathode ,the electron transport layer , 
luminescent layer , organic positive hole transport layer , 
anode and substrate including theelectron transport 
layer is seen. 
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[0 0 13] -*tl=&«l=M|^='i>A (A I ) 

7^v-!7A (Mg) , -fVv^A (ln).|(A 
g) . ftXtomto&m. fe-6lM*A l-Mg, A g — 
Mg, A I — L i KZZtie,<D&gL<DG&V. tt$H 

[0014] isitecctt. sjt**-r*«!iaA<fflt^ 

7 5^*/ 'J *7y>BSSS#$fc|Ht£ 
«DA<ffl^C,*t. SfcWfcS 3 hYX (8-* 

[0 0 1 5] %«jEfl,«ijSSai:LriiN. N' 
i-;U- N, N' -ex (3->fJI/7iiW -1 
. 1 -tf 7x^;U4. 4' -vT5 > (TPD) , $ 
7*D*>7->, 4. 4' -4- - HJX- (N— ( 
3-/f)l-7i=W -N-7x-;UT5y ] 
x-.(U7 5 > (MTDATA) 4 t*S«*rS*A<a 

[0016] B?ti&B£ LT\ty)\,'*i>s > % 7> 
t-3?)i,yx=-)i,) -5- te^izjn -1,3 




[0013] With alloy^pRese metal such as unit metal , or 
Al - Mg , Ag - Mg and Al-Li ofthe aluminum (Al), 
magnesium (Mg), indium (In), silver (Ag) and etc, it 
canuse to cathode small material of work function 
generally. 

[0014] It can use to luminescent layer, substance which 
gives out fluorescence, the for example can use various 
compound such as anthracene , naphthalene , 
phenanthrene , cyclopentadiene , quinoline metal 
complex , aminoquinoline metal complex and coumarin 
derivative until recently, says concretely if was, tris (8- 
quinolinol) aluminum , the bis (8- quinolinol) magnesium 
and tris (5-chloro - 8- quinolinol ) gallium etc were 
used. 

[0015] N, N'-di phenyl - N, W - bis (3- methylphenyl)- 
1,1- biphenyl 4, 4 f -di amine (TPD), it is possible as 
organic positive hole transport layer to illustrate the 
copper phthalocyanine and 4, 4' -4-- tris - {N-(3- 
methylphenyl)-N- phenylamino } triphenyl amine (MT 
DATA) etc. 



[0016] Fluorenone and anthraquino G methane , diphe 
noquinone and (2-(4* - t-butyl phenyl)-5-(biphenyl)-l,3, 
4- oxadiazole ) such as islifted as electron transport layer. 



[0 0 17] &m\Z\* % AflMMb* (I TO 

[0018] jttffcrinn. tt«£ft!£S£4ru aw 



[0019] %m<Dmmtft\z®£z*iz>to>v\*% 

#S<BBIJ$U*1 Onm-1 0 0 0m/iggj&<a*Ll* 



[0 0 2 0] *XHI*CtL&0|*| % ^-^ftftfiO) 



[0017] Transparent electrically conductive material wher 
e such as indium tin oxide (ITO) work function is large 
and tin oxide is used forthe anode. 

[0018] If to possess thermal and mechanical strength, i 
t is a transparent in substrate, itis good, you can use 
resin etc where transparency of for example glass 
substrate , the polyethylene sheet and polypropylene 
sheet etc is high. Can form these each layers, to apply 
appropriate method ofthe vacuum vapor deposition , 
sputtering and spin coating etc. 

[0019] As for film thickness of each layer is not somethi 
ng which especially islimited, but as for each layer it is 
necessary to set to theappropriate film thickness. When 
film thickness is too thick, in order to obtain fixed 
luminance, thehigh voltage becomes necessary, 
efficiency decreases. Furthermore deterioration 
advances with high voltage, nonprofit where the lifetime 
becomes short occurs. On one hand, when film 
thickness is too thin, there are also times when 
thesatisfactory light emission is not obtained with 
occurrence of pinhole etc includingthe electric field, 
film thickness of each layer in this invention 10 nm 
-1000 m extent is desirable. 

[0020] This invention among these, is a feature in offerin 
g novel light emitter which can beused for light emitting 
of sharp green color, other cathode , can use material 
ofthe public knowledge to organic positive hole 
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[002 1] 

[£*«!] 1- ELS^ftS 



ItSS*** I TO (H«) /TPD (600A) / 
S 1 r=»*-*MMKt (6 0 0 A) (A I - L 

i 2000A) amizELm+zftsiLtzo tot 



(N. N*-diphenyl-N. N' 
nyl-4.4 • diamine ) 

[ft 2 3] 



• (3-methy I pheny I ) 1 , 1 -b i phe 



transport layer , J^Hbn transport layer , anode and 
substrate, organic electroluminescent element which 
installs metal derivative of this invention displays 
satisfactory light emittingwith low voltage of 1~2V, can 
extend lifetime to 5000 0 hour rank. 

[0021] 

[Working Example(s)] Production of 1. electroluminesce 
nt element 

Electroluminescent element was produced in order of me 
tal derivative (600 A)/ cathode (Al- Li 2000 A) 
which with vacuum vapor deposition method isshown in 
ITO (anode)/ TPD (600 A)/ Table 1. Furthermore 
constitution of element of that time is similar to 
thestatement of specification, TPD is abbreviation name 
of compoundwhich is shown under, it shows structural 
formula on description below. 

(N,N'-diphenyl-N,N'-(3- methylphenyl)l, 1- biphenyl-4, 
4di amine ) 

[Chemical Formula 23] 



[0 0 2 2] 2. ELX?03l£ttJI 
[»1] 



[0022] Measurement result of 2. electroluminescent elem 
ent 

[Table 1] 





mm 

[V] 




lift 


fat 


6£&* 

[X, Y] 
















1 6 


6 2.5 


1440 


m 


X=0.35 
Y=0.55 




1 4 


5 O.O 


1230 


n 


X=0.50 
Y=0.48 
















1 3 


8 0.0 


1050 




X=0.60 
Y=0.39 
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[0023] 

[Effects of the Invention] As above explained, it displays 
sharp light emission with low voltage according tothe 
this invention, by using specific metal derivative for 
luminescent layer, furthermore itis possible to make 
organic electroluminescent element where lifetime is long. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a sectional view which shows general co 
nstruction of organic electroluminescent element in 
schematic. 
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